
Unexpected Pairings Addressing Big 
Questions

Ashtekar Frontiers of Science
The 2026 Ashtekar Frontiers of Science lecture series will 
explore how researchers in the Eberly College of Science 
approach some of today’s biggest societal questions 
using different approaches. The 2026 lecture series 
brings together researchers from disparate disciplines to 
showcase how faculty from across the college’s seven 
departments leverage wide-ranging methodologies and 
theoretical approaches to tackle pressing scientific issues 
and help shape the future of science, health, and 
humanity.

Scan the QR code to subscribe to our mailing list.

The lecture series was founded by Abhay Ashtekar, founding director of the Institute for Gravitation and the Cosmos and a 
member of the National Academy of Sciences. It owes its success to Barbara Kennedy, who presided over the series during its first 

25 years, making it one of the most successful science outreach events in central Pennsylvania.
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The learning environment matters





• Not an “end of homework”
• Teaching shifts emphasis
• Access and Scale Improve
• Caution: “ELIZA Effect” 

Lessons for Education

Everything with AINever with AI

Where’s Matt?



Personalized Practice / Tutoring
• Ai-Practise 

• SSRI AI Seed Grant; Sy-Miin Chow, PI
• Extends iPractise & T-Practise NSF Grants

• SPARK Self-Regulated Learning 
• Rayne Sperling, PI

• Context-aware Chatbots for Education
• Khan Academy’s Khanmigo 
• Pearson AI Study Tool 
• NSF-Funded HaLLMos Tool 

(https://hallmos.com)
Fig. Schematic representation of Ai-Practise Project
related technologies.



AI-supported “Check-for-Understanding”



Quick, Write!
Question: How would you describe the value of this kind of 
formative assessment?  For students? For Instructors?

(Seriously, just share whatever comes to mind; we’ll use them in a moment)

Prototype:
Dr. Anna Fergusson 

University of Auckland (NZ)+



Does it… work?
”Scoring” Agreement:

• Instructors ≈ 0.7 − 0.8
• TA’s ≈ 0.6 − 0.7
• Our custom AI ≈ 0.7

Human-in-the-Loop Combination:
• 0.85 − 0.9 with deferral control



Students: “What’s in it for me??” 
(translation: I thought he said formative assessment)

• Comparative Judgments (CJ)
• Evaluate other responses
• Give (& get) feedback
p.s. it’s the same QR code as “Quick, Write!” so 
you can either scan OR just refresh the page.

Prototype: Dr. Anna Fergusson (University of Auckland, NZ)

+

>>



And then what?
• How do LLM / AI models handle linguistic diversity? 
• New learning theory for formative comparative judgement (CJ)?
• How does AI-supported CJ influence critical thinking?
• Clustering LLM representations for student feedback?
• Constraints on task & rubric design/implementation?
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Backup Slides



Human-in-the-Loop Intuition



Relation Network Intuition

Credit: Becky Passonneau



Semantic Feature-wise Transformation 
Relation Network (SFRN)



Answer-State Recurrent Relation Network
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